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ier Taiwan LLC.Open access under CCSummary Gallbladder perforation is a rare complication of cholecystitis. Similarly, septic
thrombophlebitis of the portal vein, also called pylephlebitis, is another rare complication
of intra-abdominal infections including cholecystitis. Both gallbladder perforation and pyleph-
lebitis are associated with significantly higher morbidity and mortality. Herein, we report a
patient with an atypical presentation of gallbladder perforation and liver abscess formation.
A 68-year-old man suffered from malaise, poor appetite, and body weight loss for 1 month.
Liver mass lesion and portal vein thrombosis were detected by ultrasound at a local clinic.
He was referred to our institution under the tentative diagnosis of hepatocellular carcinoma.
He underwent abdominal ultrasound and computed tomography examinations at our hospital.
Cholecystitis with gallbladder perforation was highly suspected. Broad-spectrum antibiotics
were administered immediately. Percutaneous transhepatic gallbladder drainage was
performed in this case, and pigtail drainage for liver abscess was done later. The patient’s
conditiondcholecystitis, liver abscess, and pylephlebitis (followed by ultrasound)dimproved
after treatment. Furthermore, the patient recovered his appetite and his body weight
increased.
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96 H.-C. Lin, T.-S. ChenIntroductionIn 1934, Niemeier [1] classified gallbladder perforations
(GBPs) into three types: Type I, acute perforation into the
free peritoneal cavity; Type II, subacute perforation with
abscess formation; and Type III, chronic perforation with
cholecystoenteric fistula formation. In order to avoid het-
erogeneity with regard to data and to facilitate future
research, Date et al [2] suggested that reporting types of
GBP should be detailed according to the original Niemeier
classification in future studies [2]. Thus, our case should be
classified as type II, arising after intrahepatic GBP.
Patients with type II perforations are more complicated
to manage, because of the atypical presentation of acute
cholecystitis and a clinically insidious onset. Initially, a liver
mass with portal vein thrombosis in the background of liver
cirrhosis was detected by ultrasound in our case. The he-
patocellular carcinoma was impressed according to the
clinical presentation and imaging findings. The treatment
between the infection and malignancy was different. An
accurate and early diagnosis of GBP with liver abscess for-
mation is important so as to start the treatment as soon as
possible and thereby improve the prognosis.
Case report
A 68-year-old man had been previously healthy without any
history of significant systemic diseases and regular medi-
cations. Three episodes of fever (up to 38.2C) without
chills developed for 1 day followed by malaise and poor
appetite, with nausea. He did not consult a doctor until his
weight dropped from 75 kg to 64.3 kg within 1 month. AnFigure 1 Abdominal ultrasound. (A) One irregular hypoechoic mas
pericholecystic hypoechoic fluid (arrow). (B) Multiple gallstones wi
wall defect (arrow). (C, D) Heterogenic contents within the gallblaevaluation of the abdominal ultrasound at another hospital
revealed that he had liver cirrhosis with splenomegaly, a
space-occupying lesion of about 70 mm  60 mm over the
left lobe of the liver, and portal vein thrombosis. He was
transferred to our hospital for treatment of a suspected
hepatocellular carcinoma. The initial clinical findings at our
hospital were as follows: pulse rate, 116 beats/minute;
systolic blood pressure, 135 mmHg; diastolic blood pres-
sure, 82 mmHg; temperature, 37.1C. An abdominal ex-
amination revealed mild distention without abdominal
tenderness. The laboratory findings were as follows: white
blood cell count, 16,400/mm3; differential count, band 1%
and neutrophil 91%; C-reactive protein, 6.68 mg/dL;
platelet count, 215,000/cumm; prothrombin time, 14.1
seconds (control value 8.0e12.0 seconds); activated partial
thromboplastin time, 28.8 seconds (control value
23.9e35.5 seconds); protein S, 67.0% (normal value >60%);
protein C, 62.8% (normal value >70%). The liver profile was
as follows: alanine aminotransferase, 55 IU/L; aspartate
aminotransferase, 83 IU/L; alkaline phosphatase, 356 IU/L;
gamma glutamyl transpeptidase, 213 IU/L; total bilirubin,
1.43 mg/dL; albumin, 2.2 mg/dL. He denied smoking and
alcoholism. Hepatitis B surface antigen and antihepatitis C
virus antibody were nonreactive, whereas the anti-HBc
antibody was reactive. His ChildePugh score was 7
(Class B).
The ultrasound (Fig. 1) showed multiple gallstones with
heterogeneous contents and an irregular hypoechoic lesion
near the gallbladder. Liver cirrhosis with mild ascites and
splenomegaly was also noted. An esophagogastroduodeno-
scopy showed evidence of esophageal and gastric varices. A
computed tomography (CT) scan (Fig. 2) revealed gall-
stones and marked gallbladder distention with walls lesion (M) 5.5 cm  6.6 cm in size near the gallbladder (G) and
th acoustic shadow and a small bulging lesion with gallbladder
dder and portal vein thrombus (arrow).
Figure 2 Contrast-enhanced CT scan. (A, B) Marked gallbladder distention (G), 55 mm in maximal diameter, with wall thickening
and an evident 68-mm abscess (M) at S4 of the liver abutting the distended gallbladder; two gallbladder wall defects (black arrow),
compatible with intrahepatic gallbladder perforation. A suspected communication tract (white arrow) is found between the
gallbladder and abscess. (C) Another abscess formation at the anterior peritoneum (white arrows), 45 mm  22 mm in size. (D)
Total thrombosis of bilateral portal veins (black arrows) and cavernous transformation (thick black arrow).
Gallbladder perforation 97thickening and a 68-mm hypodense lesion at S4 of the liver
abutting the distended gallbladder with postcontrast rim
enhancement. The findings were suggestive of suppurative
cholecystitis with intrahepatic perforation and liver abscess
formation. An empiric antibiotic was administered, cefur-
oxime 1500 mg Q8H (intravenously). The patient underwent
ultrasound-guided percutaneous transhepatic gallbladder
drainage but refused pigtail drainage for liver abscess
simultaneously. Turbid milky pus (Fig. 3) was drained, and
the culture showed growth of Escherichia coli, Proteus
vulgaris, and Pseudomonas aeruginosa. Antibiotic treat-
ment was shifted to ceftazidime (2 g Q8H, intravenously)
according to the sensitivity test. The blood culture showed
a negative result. The patient’s appetite and malaise
improved after treatment. To confirm the communication
between the gallbladder and liver abscess, a contrast me-
dium was infused via the gallbladder drainage catheter;
results showed the flow of the contrast medium from theFigure 3 Turbid milky pus with tiny gallstones is drained
from the gallbladder.gallbladder into the abscess (Fig. 4). The ultrasound, which
was repeated after ceftazidime treatment for 5 days,
revealed an improvement of the portal vein thrombosis but
poor regression of the liver abscess (32 mm  44 mm in
size). Ultrasound-guided pigtail drainage for liver abscess
was then performed with the patient’s consent. The culture
of the liver abscess grew out P. aeruginosa only. The gall-
bladder drainage catheter and the abscess pigtail catheter
were maintained for 20 days and 3 days, respectively. They
were removed after regression of abscess and scarce pus
drainage. Ceftazidime was administered for 2 weeks during
the admission followed by oral Ciprofloxacin (500 mg, BID)
for 1 week after discharge. The ultrasound follow-up at the
outpatient department revealed the disappearance of liver
abscess and contracted gallbladder with gallstones. Cho-
lecystectomy was recommended to the patient, who
expressed his hesitation to undergo this procedure.
Discussion
The most common symptom of GBP is right upper quadrant
pain combined with nausea and vomiting. Diagnosis is often
delayed or made during an operation because of the diffi-
culty in differentiating between the symptoms of this
condition and those of cholecystitis without perforation
based on symptoms alone. Delayed diagnosis is the major
cause of high morbidity and mortality of GBP [3e5].
When evaluating gallbladder disorders, ultrasound is
helpful as a first-line imaging tool and is widely used in
Figure 4 Contrast medium is infused via the gallbladder drainage catheter and shows flow of contrast medium from the gall-
bladder into the abscess. This confirms the communication between the gallbladder and liver abscess.
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thickening, gallstones, as well as intraperitoneal and
pericholecystic-free fluid, and may also be used to detect
common bile duct stones, intraperitoneal gallstones, and
perforation sites [6]. The gallbladder wall defect can be
detected by ultrasound in up to 70% of cases based on one
study [7]. Contrast-enhanced CT scanning is also an
important imaging tool especially if one wishes to obtain
more information with regard to an equivocal result of ul-
trasound and also in regards to the occurrence of compli-
cations in cholecystitis. CT scan has a higher accuracy rate
than ultrasound [8,9]. The rate of gallbladder wall perfo-
rations identified using CT scans is 81.3e88.2% [8,10]. Male
sex, older age, cholelithiasis, fever (>38C), marked
leukocytosis greater than 18,000/cumm, and greater car-
diovascular comorbidity are the risk factors for GBP in
cholecystitis. By contrast, immunocompromised status,
corticosteroid therapy, and diabetes mellitus are still
controversial risk factors [3,4,11,12]. The reported inci-
dence of GBP in cholecystitis is very low and varies
considerably (0.8e10.6% among several case series
[3,4,6,11]). The incidence shows a reduction over time
because of an increase in the number of cholecystectomies
owing to symptomatic cholelithiasis as compared with the
past. The average patient age is around 60e70 years with a
wide range in age distribution [3,4,6,11]. Among the in-
cidences of the three types, types I and II have roughly
similar incidence rates and are higher than type III in recent
studies [2,6,11,12]. With the assistance of imaging tools, an
earlier diagnosis can be made, and with improved anes-
thesiology, surgical techniques, and intensive care condi-
tions, these factors can lead to decreased mortality of GBP
in cholecystitis over time [2,12]. The overall median mor-
tality rate in a systemic review was 10.8%, and male sex was
weakly related to mortality [2]. Moreover, mortality is not
significantly different with age, cholelithiasis, and perfo-
ration type [2,12].
Septic thrombophlebitis of the portal vein, also called
pylephlebitis, is a complication with high mortality of intra-
abdominal infectious or inflammatory process. It is found
most commonly in diverticulitis and has also been reportedin appendicitis, pancreatitis, cholecystitis, cholangitis, as
well as autoimmune diseases such as inflammatory bowel
disease and Behcet’s disease [13,14]. Diagnosis of pyle-
phlebitis always depends on contrast-enhanced CT because
of varying clinical presentations [13,15]. Blood culture is
85% positive, and the most common isolated organism is
Bacteroides fragilis [14]. The treatment for patients with
type I perforations and acute presentation of illness is ur-
gent surgery directly with open or laparoscopic cholecys-
tectomy. Late operative intervention is associated with
increased morbidity, mortality, number of intensive care
unit admissions, and long postoperative hospital stays [12].
Recently, percutaneous drainage has been reported as an
alternative therapy for GBP. In type II GBP with abscess
formation, percutaneous drainage of both gallbladder and
abscess can be the appropriate treatment strategy or used
as a bridge to surgery. This procedure is reasonable, espe-
cially for those in poor physical condition and owing to the
high mortality involved with anesthesia and emergency
surgery [16]. In type III perforations, patients with gastro-
intestinal tract obstruction should undergo enterotomy and
cholecystectomy to remove the gallstones. Noteworthy, in
the presence of pylephlebitis, laparoscopic surgery may
aggravate the portal vein thrombosis because of
capnoperitoneum-induced decreased visceral venous re-
turn and mesenteric venous constriction [17].
In the presented case, our patient presented with an
insidious onset of cholecystitis followed by an obscure
course of chronic inflammation and infection that led to
pyogenesis of the gallbladder, intrahepatic perforation of
the gallbladder wall, liver abscess formation with commu-
nication to gallbladder, and septic thrombophlebitis of the
portal vein. His predominant symptoms were malaise,
anorexia, nausea. and body weight loss instead of the
symptoms and signs related to cholecystitis such as fever,
abdominal pain, and jaundice. These symptoms, coupled
with the findings of the initial ultrasound, are typical pre-
sentations in patients with hepatocellular carcinoma. After
the CT scan and additional laboratory data, the infectious
process was favored and the diagnosis was established by
pus drainage.
Gallbladder perforation 99In conclusion, the early and rapid diagnosis of GBP and
septic thrombophlebitis of the portal vein is important in
decreasing morbidity and mortality. Broad-spectrum anti-
biotics need to be prescribed immediately. However, early
surgical intervention to treat GBP is preferred with lower
morbidity and mortality. Percutaneous drainage with elec-
tive cholecystectomy is another treatment modality that is
nearly as safe as immediate surgery especially for critical
patients.
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